Pulsed Q-Band Measurements. Echo detected EPR spectra were recorded by recording the Hahn echo intensity following the (π/2-τ-π-τ -echo)-pulse sequence as a function of field. The same sequence was used to determine the phase memory time by varying the interpulse delay time τ. The spin-lattice relaxation time of the CuPc sample was determined by the (π-T-π/2-τ-π-τ -echo)-inversion recovery sequence. In the case of the BDPA samples, it proved impossible to invert the magnetization due to the size of the sample. Instead, the spin-lattice relaxation time was determined by varying the repetition time of the Hahn echo sequence, allowing extraction of T 1 by the saturation behaviour of the echo intensity. Nutation measurements were performed by varying τ nut in the nutation (τ nut -π/2-τ-π-τ-echo)-sequence.
Microwave Simulations. Microwave Simulations were carried out using CST Studio 2018. The Fabry-Pérot resonator was modelled as built and the Eigenmode Solver of CST Studio was used to simulate the field distributions of the different modes. A tetrahedral mesh in combination with the mesh refinement (frequency deviation of the modes > 0.001 GHz) was used. 
Simulation of the pulsed EPR spectrum of the 60 nm film of CuPc:H 2 Pc at 7 K and 35 GHz
The pulsed EPR spectrum was simulated with the Matlab package Easyspin 5.2.25 using the spin Hamiltonian (eq. 1) with the parameters shown in Table S 3. CuPc molecules tend to 'stand' on technical substrates such as ITO and sapphire (see Figure S 19 ).
1 This induces a partial ordering of the molecules in the film, which can be taken into account in the powder averaging procedure in Easyspin.
This was achieved by using the weighting function .
for the angle , which corresponds to the angle between the substrate surface normal with the g zz axis. An ordering parameter 4.5 was used for the simulation, which results in the weighting function shown in Figure S 20. The surface interaction induces a slight rhombicity resulting in a g yy value which is a little bit larger compared to the value observed in a powder of CuPc in H 2 Pc.
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Figure S 19
Definition of the angles and with respect to the molecular frame used for the simulation of the CuPc EPR spectrum. points in the direction of the viewer. In our experimental setup, the field lies always lies in the plane of the substrate. 
AFM measurements
The thickness of the PMMA films with 5% BDPA was determined by scratching the surface with a wooden needle and measuring the height profile at the edge of the scratch using AFM. Figure S 21 shows a microscope picture of such a scratch and Figure S 22 the corresponding AFM measurement. Figure S 23 - Figure S 28 show the resulting height profiles of all the films which are discussed in the main part of the article.
The thickness of the CuPc:H 2 Pc film was determined at an edge where the substrate was not covered due to masking of the substrate by the sample holder in the evaporation chamber. 
